Topographic distribution of the neurons of the central complex (centre médian-parafascicular complex) and of other thalamic neurons projecting to the striatum in macaques.
The distribution of the neurons of the central complex (or "centre médian-parafascicular complex") and of other thalamic regions projecting to the striatum was studied using a cartographic technique based on ventricular landmarks. The brain of a macaque was used as a reference for the cytoarchitectonic study of the complex. Three parts were isolated: the pars parafascicularis (or medial part), the pars media (or middle part) and the pars paralateralis (or lateral part). Wheat germ agglutinin conjugated to horseradish peroxidase was stereotaxically injected into either the sensorimotor or the associative territory of the striatum (i.e. the striatal space occupied by the axonal endings coming from either the sensorimotor or the associative cortex) of four macaques. Neurons projecting to the sensorimotor territory of the striatum were found to be located within the pars media (middle part) of the central complex while neurons projecting to the associative territory of the striatum were located within the pars parafascicularis. In all experimental cases, labelled neurons were scarce or absent in the pars paralateralis (or lateral part). Outside the central complex, neurons projecting to the sensorimotor territory of the striatum were scattered within the lateral part of the lateral mass, in the intralaminar nuclei and in the posterior part of the internal lamina. Neurons projecting to the associative territory of the striatum were observed mainly in the paraventricular region, dorsal to the rostral part of the lateral mass, and in the dorsolateral part of the nucleus oralis medialis. Our three-dimensional analysis of the clusters of the central complex cells projecting to the two striatal territories justifies the partitioning of the central complex into three parts. The pars media (or middle part), which projects to the sensorimotor territory of the striatum, receives selectively pallidal afferent axons. It belongs to the Nauta-Mehler loop, a closed loop linking the central complex to the basal ganglia. The pars parafascicularis, which projects to the associative territory of the striatum, seems more related to oculomotor neuronal systems. The pars paralateralis (or lateral part) appears to have very little, if any, relation with the striatum.